In this short note we show that, for an ample Hausdorff groupoid G, and the Steinberg algebra A R (G) with coefficients in the commutative ring R, the centraliser of subalgebra A R (G (0) ) of unit space of G, is A R (Iso(G) • ), the algebra of the interior of the isotropy. This will unify several results in the literature and the corresponding results for Leavitt path algebras follow.
Ample groupoids and Steinberg algebras
A groupoid is a small category in which every morphism is invertible. For a groupoid G and g ∈ G, denote s(g) := g −1 g and r(g) := gg −1 . The pair (g 1 , g 2 ) is composable if and only if r(g 2 ) = s(g 1 ). The set G (0) := s(G) = r(G) is called the unit space of G. The isotropy group at a unit u of G is the group Iso(u) = {g ∈ G | s(g) = r(g) = u}. Let Iso(G) = u∈G (0) Iso(u). For U, V ∈ G, we define U V = g 1 g 2 | g 1 ∈ U, g 2 ∈ V and r(g 2 ) = s(g 1 ) .
A topological groupoid is a groupoid endowed with a topology under which the inverse map is continuous, and such that composition is continuous with respect to the relative topology on G (2) := {(g 1 , g 2 ) ∈ G × G : s(g 1 ) = r(g 2 )} inherited from G × G. Anétale groupoid is a topological groupoid G such that the domain map s : G → G (0) is a local homeomorphism. In this case, the range map r is also a local homeomorphism. Throughout this article, we assume that theétale groupoids are locally compact Hausdorff. An open bisection of G is an open subset U ⊆ G such that s| U and r| U are homeomorphisms onto an open subset of G (0) . If G is anétale groupoid, then there is a base for the topology on G consisting of open bisections with compact closure. As demonstrated in [13] , if G (0) is totally disconnected and G iś etale, then there is a basis for the topology on G consisting of compact open bisections. We say that anétale groupoid G is ample if there is a basis consisting of compact open bisections for its topology. For an ample groupoid G and a commutative ring R with the discrete topology, the R-value maps on G which are locally constant and have compact support constitute an algebra called Steinberg algebra and denoted by A R (G). One can show that [7, Throughout this note we work with the Steinberg algebras associated to the the ample groupoid G, its unit space G (0) and its the interior of isotropy Iso(G) • . One can consider A R (G (0) ) and A R (Iso(G) • ) as subalgebras of A R (G). For a basics of the theory of Steinberg algebras we refer the reader to [7, 13] . Definition 1.1. Let G be an ample Hausdorff groupoid and A R (G) the Steinberg algebra associated to G. We call the subalgebra A R (Iso(G) • ) the core algebra of A R (G). We need the following notation: For a subset X of a ring A, its centraliser (or commutant ) is defined as
Theorem 1.2. Let G be an ample Hausdorff groupoid and A R (G) the Steinberg algebra associated to G. Then
The converse follows from symmetry. Now for any element
For the next result we assume that the interior of the isotropy Iso(G) • , is abelian (that is, it is a bundle of abelian groups). A large class of topological groupoids have abelian isotropy, such as Deaconu-Renault groupoids [11] (and in particular graph groupoids §2). Proof. (1) Since Iso(G) • is abelian, the subalgebra A R (Iso(G) • ) is commutative. Now the results follows from Theorem 1.2.
(
If G is effective, then G (0) = Iso(G) • , therefore by Corollary 1.3(i), A R (G (0) ) is a maximal commutative subalgebra of A R (G). Since topologically principal is a stronger condition than effectiveness, we obtain [2, Lemma 2.1] from Corollary 1.3
Commutative core of Leavitt path algebras
Let E = (E 0 , E 1 , s, r) be a directed graph. We refer the reader to [1] for the basics on the theory of Leavitt path algebras. We denote by E ∞ the set of infinite paths in E. Set X := E ∞ ∪ {µ ∈ E * | r(µ) is not a regular vertex}. Let We have an isomorphism the map
e −→ 1 Z(e,r(e)) ,
where v ∈ E 0 and e ∈ E 1 . Recall that the diagonal subalgebra D(E) is generated by monomials aa * , where a is a path in E, whereas the commutative core subalgebra M R (E) is generated the monomials aba * , where a is a path and b is a cycle with no exit. Observe that the isomorphism π E restricts to isomorphisms
We can recover the results of [9] and answer the open question raised there [9, p. 245]. (iii) By Corollary 1.3, L R (E) is commutative. Thus the graph E is either a single vertex or a vertex with a loop.
In a similar manner we can determine the centraliser of the diagonal algebra of Kumjian-Pask algebras as they can also be described as a Deaconu-Renault groupoid algebras. Let Λ be a row-finite k-graph without sources and KP K (Λ) the Kumjian-Pask algebra of Λ. We refer the reader to [3] for the basics on the theory Kumjian-Pask algebras. Following [3] , Λ ∞ denotes the set of all degree-preserving functor x : Ω k − → Λ. Here Ω k is the k-graph defined as a set by 1 , . . . , x ±1 k ]. Remark 2.3. In the setting of groupoid C * -algebras, the general version of Theorem 1.2 yet to be established. In this setting, with an extra assumption that Iso(G) • is abelian, the C * -version of Theorem 1.2 was established in [5] (see [5, Corollary 5.3, 5.4] ), and also [4, Theorem 4.3] ). The latter Theorem was used to give the C * -version of Corollary 2.2 (i) and (ii) (see [4, Corollary 4.6] ). We finish the note by remarking that Exel, Clark and Pardo [8] have established the algebraic version of uniqueness theorem of [4, Theorem 3.1]. Namely, let G be a second-countable, ample, Hausdorff groupoid, R a unital commutative ring, and let π : A R (G) → A be a homomorphism of rings. Then π is injective if and only if the restriction of π on the core subalgebra A(Iso(G) • ) is injective.
